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(54) ORGANIC EL DISPLAY 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of improving a strength for 
externally taking out organic EL light, when a technique is used which 
lowers a reflectance of a back surface and improves the visibility of a 
display, in an organic EL device to be utilized by taking out light at 
least on one side, and also to provide an organic EL display using the 
method. 

SOLUTION: The EL display is provided with: an organic EL element wherein 
an organic material is held between at least two electrodes; a light 
emitting layer emitting light; a front reflecting part arranged on a 
viewer side, seen from the light emitting layer; and a back reflecting 
part arranged on an opposite side of the viewer, seen from the light 
emitting layer. The optical film thickness of the organic material, the 
strength reflectance Rl of the front reflecting part, and the strength 
reflectance R2 of the back reflecting part are adjusted so that the 
external light strength reflectance of the display, seen by the viewer, 
is made 10% or less by an optical interference effect. 
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CLAIMS 



[Claim (s)] 
[Claim 1] 

It is the organic electroluminescence display equipped with the organic 
EL device by which the organic substance was pinched with at least two 
electrodes, 

The luminous layer which emits light, 

The front reflective part arranged at the observer side, in view of said 
luminous layer, 

The organic electroluminescence display to which it has the tooth-back 
reflective part arranged the observer side in the opposite side, in view 
of said luminous layer, and the optical thickness of said organic 
substance, the reflection factor Rl of said front reflective part on the 
strength, and the reflection factor R2 of said tooth-back reflective 
part on the strength are characterized by being adjusted so that the 
outdoor daylight reflection factor of the display found from the 
observer on the strength may be made 10% or less according to the 
optical interference effectiveness. 
[Claim 2] 

The relation between said reflection factor Rl on the strength and said 
reflection factor R2 on the strength 
Rl <= R2 



It comes out and is a certain organic electroluminescence display- 
according to claim 1. 
[Claim 3] 

The relation between said reflection factor Rl on the strength and said 
reflection factor R2 on the strength 
[Equation 1] 




It is the organic electroluminescence display of ******** claim 1 
publication about ******. 
[Claim 4] 

Said reflection factor Rl on the strength and said reflection factor R2 
on the strength are in abbreviation etc. by carrying out, and it is an 
organic electroluminescence display according to claim 1. 
[Claim 5] 

The organic electroluminescence display according to claim 1 currently 
adjusted to 5 - 50% so that said reflection factor R2 on the strength 
may reinforce EL Hikari external ejection effectiveness. 
[Claim 6] 

Claim 1 in which said front reflective part was formed by the base 
material, one or more transparence, or the translucent film thru/or any 
of 5 or the organic electroluminescence display of a publication. 
[Claim 7] 

Said transparence or translucent film is the organic electroluminescence 
display of claim 6 which contains either among said electrodes. 
[Claim 8] 

claim 1 said whose front reflective parts are the electrode of an 
organic EL device, and the interface of a base material thru/or 5 — 
which organic electroluminescence display. 
[Claim 9] 

claim 1 said whose front reflective parts are the electrode of an 
organic EL device, and the interface of the penetrable film thru/or 5 — 
the organic electroluminescence display of any or a publication. 
[Claim 10] 

claim 1 in which said front reflective part was formed by air, 
transparence, or the translucent film thru/or 5 — the organic 



electroluminescence display of any or a publication. 
[Claim 11] 

claim 1 said whose tooth-back reflective part is the electrode of an 
organic EL device thru/or 5 — the organic electroluminescence display 
of any or a publication. 
[Claim 12] 

claim 1 in which said tooth-back reflective part is formed by two or 
more ref lexibility or penetrable or semi-permeable film thru/or 5 — the 
organic electroluminescence display of any or a publication. 
[Claim 13] 

Two or more of said ref lexibility or penetrable or semi-permeable film 
are the organic electroluminescence display of claim 12 containing an 
organic electroluminescence electrode. 
[Claim 14] 

It is the organic electroluminescence display to which the first semi- 
permeable film, the second semi-permeable film, the ref lexibility film, 
and ** have the low reflective low transmission laminating optical 
structure which the laminating was carried out and was constituted at 
order or a reverse order on a base material, 

Said low reflective low transmission laminating optical structure is an 
organic electroluminescence display characterized by being an organic EL 
device. 
[Claim 15] 

It is the organic electroluminescence display according to claim 14 
which said the first semi-permeable film and said ref lexibility film are 
an electrode, and is characterized by said second semi-permeable film 
being an organic electroluminescence layer which has a luminous layer at 
least. 
[Claim 16] 

The low reflective low permeability structure which consists of two- 
layer at least, 

It is the organic electroluminescence display equipped with the organic 
EL device with the structure where the organic electroluminescence layer 
which has at least a luminous layer and the transportation layer which 
conveys a charge to said luminous layer was ****(ed) by two electrodes, 
Said low reflective low transmission structure is an organic 
electroluminescence display characterized by including said 
transportation layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an organic electroluminescent element. 
[0002] 

[Description of the Prior Art] 

An organic EL device usually consists of structure which pinched the 
organic substance layered product with the transparence electric 
conduction film and a metal electrode, and EL light which emitted light 
inside the component is taken out by the component exterior through a 
transparent electrode. 
[0003] 

As a back plate with which the optical ejection, i. e. , observer, side 
was matched for the opposite side, the alloy of Mg and Ag, the alloy of 
aluminum and Li, etc. are used. Since these metals are ref lexibility, 
they reflect strongly the outdoor daylight which carried out incidence 
from the outside. Therefore, the obtained display has the strong effect 
of the outdoor daylight reflected with the back plate, and becomes what 
saw from the observer and lacked in the mirror plane' s visibility. 
[0004] 

In order to prevent this, it is the purpose which cuts reflection of 
outdoor daylight, and it is common to prepare an expensive circular 
polarization of light filter in the component exterior. However, an 
optical ejection electrode is difficult for preparing so that a 
component may be touched to the component exterior in a circular 
polarization of light filter with the so-called top emission structure 
allotted on [ instead of a substrate side ] the organic film. 
[0005] 

Moreover, when an optical ejection electrode is arranged on a substrate 
side and the substrate itself is made thin, the thickness of a circular 
polarization of light filter checks thin-shape-izing and lightweight- 
ization. Moreover, since the light transmittance of the circular 
polarization of light filter generally used is just over or below 40%, 
although the use effectiveness of organic electroluminescence light does 
not add a filter, it will become below one half. 
[0006] 

As other approaches of preventing the fall of visibility, the technique 
which makes the tooth back of a component nonref lective is known. As an 



approach of realizing a nonref lective electrode, the technique of using 
the ingredient of absorptivity as an electrode is known. Moreover, 
patent No. 2529741 is indicating the approach of obtaining the device of 
a low reflection factor using optical interference by using a laminated 
structure as shown in drawing 4 as a back plate. 
[0007] 

In others, both electrodes are made permeability or semi-permeable, by 
arranging the film of nonreflective nature on the outside of one of 
electrodes, reflection with the back plate of outdoor daylight is 
pressed down, and the method of improving visibility is also. 
[0008] 

[Problem (s) to be Solved by the Invention] 

With these components that made the reflection factor on the tooth back 
of a component low reflection thru/or nonreflective in order to raise 
visibility, without adding a circular polarization of light filter, 
decline in the external ejection effectiveness of a component is intense. 
[0009] 

Internal luminescence of an organic EL device is emitted by 
reinforcement equal to an omnidirection, as shown in drawing 1 . For 
this reason, the light of reinforcement equal to the light emitted ahead 
is emitted also in the direction of a tooth back. The light actually 
taken out by the component exterior is emitted in front synchrotron 
orbital radiation and the direction of a tooth back, and serves as the 
electric-field amplitude composition sum with the light which is 
reflected with a back plate and returns ahead. Usually, the optical film 
pressure of a component laminated structure is optimized, and the 
multiple echo light reflected by a back plate and other reflectors is 
also effectively taken out as an external EL light so that the 
conditions which the phase contrast of the reflected light of front 
synchrotron orbital radiation and back radiation light suits in the 
slight strength of optical interference may be filled with an organic EL 
device. 
[0010] 

On the other hand, since EL light emitted to the tooth-back side is not 
taken out by the front face when a nonreflective electrode is used as a 
back plate, it is expected that the organic electroluminescence luminous 
intensity taken out outside becomes about 1/2. 
[0011] 

However, when it experiments, the organic electroluminescence light 
reinforcement taken out outside will fall to ** 1/4 compared with the 
usual component with the component which arranged the nonreflective 



electrode. This is EL efficiency for light utilization when usually 
adding a circular polarization of light filter to a component which is 
one half extent further. 
[0012] 

This invention offers the approach of improving the external ejection 
reinforcement of organic electroluminescence light when using the 
technique which reduces a reflection factor on the back and raises the 
visibility of a display, and the organic electroluminescence display 
using this, in the organic electroluminescence device which takes out 
and uses light for one side at least. 
[0013] 

[Means for Solving the Problem] 

The luminous layer which the organic EL device of this invention 
according to claim 1 is the organic electroluminescence display equipped 
with the organic EL device by which the organic substance was pinched 
with at least two electrodes, and emits light, The front reflective part 
arranged at the observer side, in view of said luminous layer, and the 
tooth-back reflective part arranged the observer side in the opposite 
side, in view of said luminous layer, ****(ing) — the optical thickness 
of said organic substance, and the reflection factor Rl of said front 
reflective part on the strength — and The reflection factor R2 of said 
tooth-back reflective part on the strength is the organic 
electroluminescence display characterized by being adjusted so that the 
outdoor daylight reflection factor of the display found from the 
observer on the strength may be made 10% or less according to the 
optical interference effectiveness. 
[0014] 

[Embodiment of the Invention] 

The invention-in-this-application person found out that are making 
nonreflective the back plate reflection factor of an organic EL device, 
and the component external ejection effectiveness of EL light becomes ** 
1/4, and that were leaving said back plate reflection factor effectively, 
and said ejection effectiveness was improved by experiment. 
[0015] 

moreover, the invention-in-this-application person did incidence from EL 
light in an organic EL device which emits light inside a component, and 
the component outside, it investigated about the outdoor daylight 
reflected light again reflected in the component exterior based on the 
optical interference model, and both found out resembling the reflection 
factor of two parts and permeability which sandwich the interior EL 
luminous layer of a component, and the optical path of the interior, and 



being connected with them. 
[0016] 

Moreover, the invention-in-this-application person found out that the 
range of the reflection factor of two parts which improve said EL light 
ejection effectiveness and which sandwich said luminous layer, and 
permeability existed, having used that the formula showing said EL light 
ejection effectiveness differed from the formula showing said outdoor 
daylight reflection factor, and keeping said outdoor daylight reflection 
factor low. 
[0017] 

Hereafter, an organic electroluminescence display is explained to a 

detail, referring to a drawing. 

[0018] 

Drawing 1 is drawing showing the cross-section structure of the organic 
EL device in an organic electroluminescence display, and EL luminescence 
intensity distribution within an organic EL device. The organic EL 
device has the organic layer. 4 pinched between the transparent electrode 
2 as an anode plate allotted on the glass substrate 1, the back plate 3 
as cathode, and a transparent electrode 2 and a back plate 3. 
An observer 7 observes the EL light 8 emitted to the component exterior 
through a transparent electrode 2. 
[0019] 

After an organic layer 4 passes the transparent electrode 2 formed on 
the glass substrate 1 through required processes, such as patterning, 
within a vacuum tub, it carries out sequential heating vacuum 
evaporationo, and produces two or more organic substance. On a 
transparent electrode 2, after making hundreds of several 10-nm hole 
transportation layer 4a deposit, similarly a luminous layer 5 is 
deposited, and electronic transportation layer 4b is deposited 
continuously. The function of these layers may have the function of 
plurality [ layer / one ]. Moreover, one function may consist of 
laminatings of two or more ingredients. Although the above is the method 
of a producing-film method of a low-molecular system organic 
electroluminescence ingredient, sequential spreading of the solution may 
be carried out by the spin coat method, the ink jet method, etc. using a 
giant-molecule system organic electroluminescence ingredient etc. 
Membrane formation of a back plate 3 needs to make min the damage to the 
organic layer 4 formed previously in the final process of membrane 
formation, and carries out the heating vacuum evaporationo of the metal 
in a vacuum in many cases. 
[0020] 



Thus, the organic EL device by which multilayer laminating membrane 
formation was carried out one by one is served like the semi-conductor 
light emitting diode of a pn junction mold. That is, when an electrical 
potential difference is impressed between a transparent electrode 2 and 
a back plate 3, a hole is poured in from the transparent electrode 2 
which is an anode plate, and an electron is poured in from the back 
plate 3 which is cathode. The inside of hole transportation layer 4a is 
conveyed to a hole, and the inside of electronic transportation layer 4b 
is conveyed, both carriers recombine in the luminous layer 5 interior, 
the energy excites a luminous layer molecule, and an electron emits 
fluorescence or phosphorescence, in case an excited molecule returns to 
a ground state. 
[0021] 

In fact, according to the energy ranking difference of each interface of 
hole transportation layer 4a, a luminous layer 5, and electronic 
transportation layer 4b, it is concentrating on the interface, and with 
many components, carrier recombination concentrates by one of the 
interfaces of a luminous layer 5, and a carrier is generated. For this 
reason, becoming the distribution which decreases exponentially is known 
as are shown in drawing 1 , and the luminescence reinforcement of EL 
light in the interior of a component shows a strong peak near the 
interface of a luminous layer 5 and it dies inside a luminous layer. 
[0022] 

Distance until the peak value of this reinforcement decreases to 1/e is 
about 5-20nm, and it is thought that it concentrates near the interface 
and most points 6 emitting [ EL ] light are making the layer. 
[0023] 

Drawing 2 is drawing explaining the optical interference inside the 
component of the light emitted from the point 6 emitting [ internal ] 
light. EL light emitted from the point 6 emitting [ EL ] light is 
emitted also in the direction of a back plate by the reinforcement same 
isotropic as the light which did not polarize and is emitted in the 
direction of an observer 7. Every piece of the point 6 currently 
concentrated on the interface of a luminous layer 5 emitting light is 
completely emitting the non-correlated electromagnetic wave, 
respectively. Although it is hard to interfere in non-correlated 
electromagnetic waves, with the organic EL device, the strong 
interference phenomenon has occurred in the following reasons. 
[0024] 

Generally, the life time of fluorescence of an organic molecule is 
several nanoseconds. The distance spread to this time amount is dozens 



of cm in a vacuum. Generally, since the distance between the back plates 
3 of the point 6 emitting light to ref lexibility is dozens - lOOnm of 
numbers and the refractive index of the organic substance 4 is 1. 6 to 
about two, the stroke distance of light reflected with the back plate 3 
is shorter than coherence length enough. 
[0025] 

For this reason, when it is reflected with a back plate 3 and the light 
which one point 6 emitting light emitted back has returned to the point 
6 emitting light again, the point 6 emitting light is still continuing 
emitting an electromagnetic wave with the reflected light and 
correlation. That is, each points of all emitting light cause an 
interference phenomenon by their own reflected wave, and the synthetic 
wave which piled these up is observed as an EL light. Therefore, EL 
light which emitted light inside is strongly optical influenced 
according to an autointerference phenomenon. 
[0026] 

Drawing 3 is drawing showing how to optimize organic EL device structure 
optically. The optical interference inside a component is used, and in 
order to enlarge light 8 taken out by the component exterior, the 
optical thickness of the layer of 4a [ which constitutes the organic 
substance 4 ], 5, and 4b is adjusted so that all the light waves shown 
in drawing 3 may become in phase. 
[0027] 

If it explains in detail, optical-path 10a of luminescence interface 5a 
and the tooth-back reflector 11 will be adjusted so that first back 
reflection light 9b may be set to first front synchrotron orbital 
radiation 9a of drawing 3 to an inphase. Namely, what is necessary is 
just to adjust optical-path 10a in the stroke of the round trip which 
first back reflection light 9b spreads, and 1 time of the reflective 
process in the tooth-back reflector 11, so that phase contrast may serve 
as an integral multiple of 2pi. 
[0028] 

Similarly, optical-path 10b of luminescence interface 5a and the front 
reflector 12 is adjusted so that first front reflected light 9c may be 
set to first front synchrotron orbital radiation 9a to an inphase. At 
this time, first front reflected light 9c is reflected first in the 
front reflector 12, and after being reflected continuously in the tooth- 
back reflector 11, it interferes with first front synchrotron orbital 
radiation 9a. 
[0029] 

Here, if optical-path 10a of luminescence interface 5a and the tooth- 



back reflector 11 is adjusted as mentioned above, if first back 
radiation light 9e becomes an inphase, first front synchrotron orbital 
radiation 9a and first front reflected light 9c will become an inphase 
to 9d of front reflector reflected lights of the first front reflected 
light automatically. Namely, what is necessary is just to adjust 
optical-path 10b in 1 time of the reflective process in the stroke of 
the round trip to spread, and the front reflector 12 of 9d of front 
reflector reflected lights of the first front reflected light, so that 
phase contrast may serve as an integral multiple of 2pi. 
[0030] 

Thus, with the component which adjusted optical paths 10a and 10b, all 
the interior light of a component described at drawing 3 will be in 
phase, and will be reinforced. The process of impregnation of a carrier, 
transportation, and recombination does not change with the thickness of 
the layer which constitutes a component based on the luminescence 
principle of a component, but it can be said that luminescence intensity 
distribution and luminescence reinforcement inside a component are saved. 
That is, even if it adjusts such optical thickness, it can be said that 
the luminescence reinforcement inside the component when passing the 
same current is always the same. 
[0031] 

The organic electroluminescence display of this operation gestalt is 
adjusted so that the optical thickness of an organic layer 4, the 
reflection factor Rl of the part in which the light located in a watcher 
side rather than a luminous layer 5 is reflected on the strength 
[ optical ], and the reflection factor R2 of the part in which the light 
located in a back side from the viewpoint of a watcher rather than a 
luminous layer 5 is reflected on the strength [ optical ] may make the 
outdoor daylight reflection factor of the organic electroluminescence 
display seen from the observer on the strength 10% or less according to 
the optical interference effectiveness. The reason is explained below. 
[0032] 

The invention-in-this-application person tried the experiment which uses 

a back plate 3 as the nonref lective film in drawing 1 . The 

nonref lective electrode with which this used [ patent / No. 2529741 ] 

optical interference using the approach of a publication is obtained. 

[0033] 

(Example 1) 

The technique shown by patent No. 2529741 is as follows. Like drawing 4 , 
it is on a glass substrate 13. The structure whose second transf lective 
layer 15 was pinched by the first transf lective layer 14 and the high 



reflecting layer 16 is produced. 
[0034] 

At this time, it can consider as a nonref lective laminated structure by 
adjusting the reflection factor of the first transf lective layer 14 and 
permeability, the thickness of the second transf lective layer 15, and 
the reflection factor of the high reflecting layer 16 so that high 
reflecting layer reflected light 18b may deny each other first 
transf lective layer reflected light 18a. It is good for the second 
transf lective layer 15 to have the optical thickness of ** l/41ambda of 
the target wavelength in the case of being easy. 
[0035] 

For example, the first transf lective layer 14 and the high reflecting 
layer 16 are realizable with a metal aluminum thin film. Moreover, the 
second transf lective layer 15 can be made from the vacuum evaporationo 
film of the translucent organic substance. Moreover, the common aluminum 
quinolinol complex (Alq3) as an organic electroluminescence ingredient 
can be chosen as the second transf lective layer. The refractive index of 
Alq3 can be measured for example, by the ellipsometry method etc., and 
is 1. 76 in the wavelength of 525nm. 
[0036] 

When a membranous refractive index is set to n and thickness is set to d, 
the optical thickness is given by nxd and, in the case of Alq3 film, d 
used as 1/4 [ lambda= 525nm ] is called for as follows. 
[0037] 

n-d = 525/4 = 131. 25 
therefore d = 74. 6 nm 
[0038] 

Although 80nm vacuum heating vacuum evaporationo of Alq3 was actually 
continuously carried out the vacuum heating vacuum evaporationo of the 
aluminum very thin as the first transf lective layer 14 and carried out 
as the second transf lective layer 15 on the glass substrate 13 and lOOnm 
vacuum deposition of the aluminum was carried out to the last as a high 
reflecting layer 16, if a reflection factor is measured from a glass 
side, it becomes like drawing 5 and the reflection factor can be reduced 
in at least 1% by optical interference. 
[0039] 

Furthermore, as shown in drawing 5 , the minimum reflection factor can 
be adjusted by adjusting the thickness of three layer of Alq(s) used as 
the second transf lective layer 15. Adjustment of this reflection factor 
can also be performed by changing the thickness of aluminum with the 
thin first transf lective layer. 



[0040] 

Next, the nonref lective laminated structure obtained by doing in this 
way was used as cathode of an organic EL device. Patterning of the 
transparent electrode formed on soda lime glass was carried out, and the 
organic EL device was produced on it. It is a copper phthalocyanine as a 
hole impregnation layer. Considering 25nm as a hole transportation layer, 
it is alpha-NPD. Alq3 60nm was vapor-deposited for 45nm in the vacuum 
one by one as a luminous layer. The thickness of each class performed 
the optimum design shown by drawing 3 , and chose the combination from 
which external EL light reinforcement serves as max by experiment. Then, 
as electron injection add-in material, after carrying out 0. 3nm 
laminating of the Li20, the above mentioned thin aluminum and the 
organic EL device which vapor-deposits 80nm and high reflective aluminum 
for Alq3, and has a nonref lective laminated structure were created. 
[0041] 
(Example 2) 

It is a copper phthalocyanine on the soda lime glass with IT0 same in 
order to make it contrast with the above-mentioned organic EL device. 
25nm, alpha-NPD 45nm and Alq3 60nm were vapor-deposited in the vacuum 
one by one, and after that, as electron injection add-in material, after 
carrying out 0. 3nm laminating of the Li20, the organic EL device which 
does not have the nonref lective laminated structure which vapor- 
deposited lOOnm of aluminum was produced. 
[0042] 

Drawing 6 is a graph which shows the voltage-current property of the 
organic EL device of Example 1 which has a nonref lective laminated 
structure, and the organic EL device of Example 2 which does not have a 
nonref lective laminated structure. Drawing 6 shows that the voltage- 
current property of both components is almost the same. In both 
components, organic diode is functioning equally, and it can be 
considered that this is [ the internal luminescence reinforcement of the 
component to the same current ] equal. 
[0043] 

On the other hand, drawing 7 is the graph which showed the current- 
brightness property of Example 1 and Example 2. According to drawing 7 , 
in a current-brightness property, the current brightness effectiveness 
of Example 1 is ** 1/4 of the current brightness effectiveness of 
Example 2 in all current fields. 
[0044] 

As stated until now, in Example 2, it is designed using reflection and 
an interference phenomenon so that back radiation light may reinforce a 



front light. On the other hand, in Example 1, since it is lost that back 
reflection light is reflected ahead, it is expected that EL light 
reinforcement taken out becomes ** 1/2. However, when easy model count 
is performed, it is shown that the reinforcement becomes ** 1/4 instead 
of 1/2. 
[0045] 

This is explained by the interference model in the interior of the 
organic EL device shown below. First, by the optical interference 
phenomenon, although it must analyze in consideration of the incident 
angle of light, in the case of vertical incidence, it limits here. 
Although a phase, reflectivity, etc. change with angles of incidence 
when an angle of incidence is not perpendicular, vertical incidence may 
be thought as important and considered as a display. Moreover, by the 
argument by vertical incidence, since it is not necessary to distinguish 
polarization, it ignores henceforth and polarization of light is also 
considered that EL synchrotron orbital radiation did not polarize. 
[0046] 

Next , by multiplex interference of the optical film , although 
attenuation by the delay of a phase and absorption in the multiple echo 
and propagation must be consider , since all the light penetrate outside 
from the interior of a component be good noting that they be inphases if 
the component be optimize so that all the reflected lights may be make 
in phase like Example 1 , it omit and argue about the term of a phase . 
[0047] 

Moreover, when arguing about such optical interference quantitatively, 
after considering all the superposition as an electromagnetic wave, the 
square of the absolute value must be considered as luminous intensity at 
the last. That is, the luminous intensity generally measured, a 
reflection factor, permeability, etc. are the square of the electric- 
field amplitude of a light wave. In fact, although an electromagnetic 
wave is expressed with complex and the square of the absolute value 
serves as optical reinforcement, in order to simplify an argument, it 
goes ahead with the talk in a real number field. Generality is not lost 
even if such. 
[0048] 

The formula of Fresnel about reflection / refraction phenomenon is shown 
in principle I" (M. Born, E. WORUFU work, 1974, Tokai University 
publication) p. 61-73 of "optics. 

For example, when the reflection factor R of a certain reflector is 
surveyed, the value is the reflection factor of luminous intensity, and 
has the following relation with the electric-field amplitude reflectance 



[0049] 

R = | r \2 ... (1) 

theref orer = root ( | R | ) . . . (2) 

[0050] 

This relation is materialized similarly also at the time of a complex 
reflection factor. Suppose that a luminous-intensity reflection factor 
and transmission on the strength are expressed with the capital letter 
alphabet like R and T, respectively, and an electric-field amplitude 
reflectance and an electric-field amplitude transmittance are expressed 
with the small letter alphabet like r and t in the following arguments. 
[0051] 

Electric-field amplitude reflectance r which the light which was 
perpendicular to the medium of a refractive index n2, and carried out 
incidence from the medium of a refractive index nl as it was in "the 
principle I of optics" senses The electric-field amplitude transmittance 
t is expressed as follows. 
[0052] 

r = / (n2-nl) (n2+nl) ... (3) 
t = 2 and n2/(n2+nl) ... (4) 
[0053] 

It is electric-field amplitude-reflectance r' about the case where 
incidence is carried out to the medium of nl from the medium of a 
refractive index n2 contrary to this about the same medium, "' " will be 
attached and expressed with a right shoulder like electric-field 
amplitude-transmittance t' . r' and t' are expressed as follows. 
[0054] 

r =/(nl-n2) (n2+nl) =-r ... (5) 
t' = 2 and nl/(n2+nl) ... (6) 
[0055] 

This field strength reflection factor R to solve, R' and the field 
strength permeability T, and T' are expressed as follows. 
[0056] 



[0057] 

Moreover, the following relation is also drawn. 

[0058] 

r + t = 1 

r2 + t2 = 1 

[0059] 

The optical model of organic electroluminescence is explained on the 
assumption that the above. 

Drawing 8 is the mimetic diagram of the optical model of an organic 
electroluminescence display. All organic electroluminescence devices can 
be regarded like drawing 8 , if simplified optically. 
[0060] 

Drawing 3 can be called case of drawing 8 of being special. By drawing 
3 , the reflection factor r2 of the tooth-back reflector 11 is so high 
that it may be set to r2**l, and the example which is reflection factor 
rl «1 of the front reflector 12 is shown. The reinforcement of the 
reflected light by which reflection in the front reflector 12 was 
repeated twice or more was very small, and since it was like [ which can 
be disregarded ], it should just have considered four light wave 9a 
inside a component, 9b, 9c, and 9 d. 
[0061] 

Drawing 9 is drawing showing the electric-field amplitude of the light 
taken out in the multiple echo and the component exterior of the light 
emitted from the interior of a component in the configuration of drawing 
8 . The electric-field amplitude of internal luminescence is set to E, 
and the electric-field amplitude of each light wave is filled in. 
[0062] 

The ratio of the synthetic wave amplitude of the light wave taken out by 
these exteriors and the electric-field amplitude E of internal 
luminescence is made to call it EL light ejection composition electric- 
field amplitude transmittance mEL. 

Since it is adjusted so that all external ejection light may already 
become in phase, mEL of the light wave taken out at an observer 7 side 
is expressed as follows that what is necessary is just to carry out a 
guide peg as it is. 
[0063] 

[Equation 2] 



... (9) 
[0064] 

Here, 0 <=|rl r2 | <=1 and the following formulas were used from 0 <=| 

rl | <=1 and 0 <=| r2 | <=1. 

[0065] 

[Equation 3] 




(0< p<l) ... (10) 
[0066] 

Similarly, the light wave taken out by the exterior of the opposite side 

is as follows in an observer 7. 

[0067] 

[Equation 4] 




... (11) 
[0068] 

Next, drawing 10 is the mimetic diagram of the multiplex interference 
phenomenon in the organic EL device about incidence outdoor daylight 22a. 



The light by the side of an observer 7 is divided into 1st reflected 
light 22b and the interior of a component by the synthetic light 23 of 
transparency and the light which comes out to the component exterior 
while carrying out incidence and repeating a multiple echo. With the 
component adjusted so that all the multiple echo light of EL light which 
emitted light from the interior might become an inphase, the synthetic 
light 23 serves as an inphase altogether automatically. 
[0069] 

On the other hand, the sign of the reflection factor rl' reverses 1st 
reflected light 22b the size relation of the refractive index of an 
incidence side / transparency side medium in a formula of said fresnel. 
This is equivalent to a phase shifting only pi. Incident light 22a and 
transmitted light 22c are always in phase. 
[0070] 

Drawing 11 (a) and (b) are drawings showing the phase reversal situation 
of light. When a phase is reversed - 1, The time in phase is described 
as 1. r Since it is =-r' , when the reflection accompanied by phase 
inversion arises in a certain direction of incidence, don' t reverse a 
phase by the incidence of the hard flow. 
[0071] 

Drawing 11 (a) shows the case where a phase is reversed by the first 
reflection of outdoor daylight. At this time, the light inside a 
component serves as reflection in phase by the front reflective part 20. 
That is, the light which goes back and forth between the front 
reflective part 20 and the tooth-back reflective parts 19 one time is 
adjusted so that it may have the phase contrast of 2mpi (m is the 
natural number) by propagation and reflection. This adjustment is 
optimizing the above mentioned component and consent, and is 
automatically adjusted in this way with the component optimized so that 
EL light might be reinforced. 
[0072] 

Drawing 11 (b) shows the case where a phase is not reversed by the first 
reflection of outdoor daylight. At this time, the light inside a 
component serves as phase inversion reflection by the front reflective 
part 20. That is, the light which goes back and forth between the front 
reflective part 20 and the tooth-back reflective parts 19 one time is 
adjusted so that it may have the phase contrast of 2(m~l) pi (m is the 
natural number) by propagation and reflection. This adjustment is 
optimizing the above mentioned component and consent, and is 
automatically adjusted in this way with the component optimized so that 
EL light might be reinforced. 



[0073] 

Thus, in the optimized EL element, first reflected light 22b and the 
transparency composition light 23 in drawing 10 serve as opposition by 
any cases. Here, the synthetic amplitude of the transparency composition 
light 23 is expressed as follows. 
[0074] 

tltl'r2(l+rlr2+(rlr2)2+— ) =tltl' r2/(l-rlr2) ... (12) 
[0075] 

Outdoor daylight composition amplitude-reflectance m outdoor daylight is 
expressed as follows in the multiplier which expresses from this the 
ratio of the electric-field amplitude of all the synthetic waves in 
drawing 10 , and the electric-field amplitude A of outdoor daylight 22a 
which carried out incidence. 
[0076] 

m outdoor daylight = | rl' |-|tt'r2/(l-rlr2) I ... (13) 
[0077] 

Here, if tltl' =T l=l-rl2, | rl' | = | rl | is used, a formula (13) will be 
rewritten as follows. 

[0078] 

0~ 



[0079] 

The above is the general optical model analysis of an organic EL device. 
When it collects, the incidence outdoor daylight Aref which reflects the 
electric-field amplitude of E and incidence outdoor daylight in the 
electric-field amplitude Eout and the exterior of EL light taken out 
outside when the electric-field amplitude of internal EL light is set to 
A using the reflection factor r2 of the reflection factor rl of a front 
reflective part, rl' and permeability tl, tl' , and a tooth-back 
reflective part is expressed as follows. 
[0080] 

[Equation 5] 

0 _ 



... (15) 
[0081] 

[Equation 6] 



... (16) 
[0082] 

The optical reinforcement I0UT and IREF at this time is the square of 
the absolute value of EOUT and AREF, respectively. Especially the 
conditions used as A REF=0 are rl =r2. 
[0083] 

About a formula (15), it is about the intensity ratio MEL=I0UT/E2. rl 
and r2 show in the following table 1, as a result of calculating about 
the range of 0-0. 95, respectively. Table 1 shows that the reflection 
factor MEL of the column located on the diagonal line which fills rl=r2 
on the strength is 1. 00. 
[0084] 
[Table 1] 



[0085] 

Moreover, it is about M outdoor daylight =IREF/A2 similarly about (a 
formula 16). rl and r2 show the result calculated about the range of 0- 
0. 95, respectively in Table 2. Table 2 shows that the on-the-strength 
reflection factor M outdoor daylight of a column located on the diagonal 
line which fills rl=r2 is 0. 
[0086] 
[Table 2] 



[0087] 



This result is applied to Example 1 and Example 2. In Example 2, the 
front reflective part reflection factor rl can be estimated as follows. 
In Example 2, the organic substance / ITO / glass interface can turn 
into a strong reflector by the side of the front, its refractive-index 
difference of ITO/glass is especially large, and since the refractive- 
index difference of the organic substance / ITO interface is small, it 
is good considering ITO / glass interface as a front reflective part. 
This can be said to be the right in the component which makes EL light 
ejection effectiveness max also from being obtained, when it adjusts so 
that the distance of this interface and luminous layer may suit in 
slight strength optically being checked experimentally. 
[0088] 

ITO (refractive index n= 1.93) and glass (refractive index n= 1.52) The 
electric-field amplitude reflectance rl in an interface is as follows. 
[0089] 




[0090] 

Moreover, since it is reflection / transparency phenomenon without 

absorption, it is good as tl=l-rl. 

[0091] 

A tooth-back reflective part is an interface of aluminum and the organic 
substance which is a metal electrode. Since the electric-field amplitude 
reflectance of an Alq/aluminum interface is 92. 5%, when = (rl, r2) 
(0.119 0.925) is substituted and squared at (a ceremony 9), the ejection 
multiplier MEL of the EL reinforcement is as follows. 
[0092] 

MEL= (mEL) 2=1. 9062=3. 63 . . . (18) 
[0093] 

Next, it calculates similarly about Example 1. Since nonref lective- 
ization of a back plate is made, it is as follows when MEL is calculated 
as = (rl, r2) (0. 119 0). 
[0094] 

MEL= (mEL) 2=0. 8892=0. 78 . . . (19) 
[0095] 

From drawing 7 , although the brightness of Example 1 is 0. 23 times the 
brightness of Example 2, this suits to the count result 0. 78 of the 



ratio of the ejection multiplier MEL / 3.63= 0.21 well. 

[0096] 

(Example 3) 

As Example 3, the thickness of three layer of Alq(s) which are the 
second transparency layer of a nonref lective electrode was adjusted, and 
the surveyed reflection factor R= 0. 12 on the strength, i. e. , the 
organic EL device which used as the electrode what set to r2=(0. 12) 1 / 
2= 0.346, was produced like Example 1. The external EL light 
reinforcement in the same current at this time was 154 cd/m2, and the 
brightness ratio with Example 2 was 0. 48. 
[0097] 

When = (rl, r2) (0.119 0.346) is substituted and squared at a ceremony 
(9), the ejection multiplier MEL of the EL reinforcement is as follows. 
[0098] 

MEL= (mEL) 2=1.2372=1.531 

From this, the ratio with the calculated value in Example 2 is set to 
1.531 / 3.63= 0.422, and suits the actual brightness ratio 0.48 well. 
From Example 1 to the example 3 is put in order and shown in Table 3. In 
each example, it turns out that calculated value and an actual 
measurement are in agreement good. 
[0099] 

[Table 3] 

ET 



[0100] 

(Example 4-5) 



The nonref lective layered product of the conditions same as Example 4 as 
having produced in Example 3 was produced on a different base material, 
and the reflection factor was investigated. Here, the thing of glass / 
nonref lective layered product was produced as Example 4, the thing of 
glass / ITO / nonref lective layered product was produced as Example 5, 
and the reflection factor on the strength was measured. 
[0101] 

The reflection factor of Example 5 on the strength was about 10%. this - 

- the amplitude reflectance (0. 1) of this nonref lective layered product 

— it is estimated as 1 / 2= 0. 316. On the other hand, the reflection 
factor of Example 4 on the strength was about 5%. When the outdoor 
daylight reflection factor in Example 4 is calculated at a ceremony (14) 
based on Example 5 by substituting =(rl, r2) (0.119 1 (0.1) /2) = (0.119 
0.316), it is M outdoor daylight. It becomes = 2 (m outdoor daylight) = 
4. 19% and about 5% of actual measurements is suited well. 

[0102] 

in an organic EL device, it becomes nonref lective from Table 2 to 
outdoor daylight — as (rl, r2) — rl= — it is at the time of r2 and is 
set to ejection multiplier MEL=1 of EL light from Table 1 by rl = r2. 
[0103] 

Here, when it considers as = (rl, r2) (0. 1 0.35), they are MEL=1. 59 and 
M outdoor daylight =6.7%. MEL=0. 81 at the time of considering as = (0. 1 
0), M outdoor daylight = (rl, r2) It turns out that EL effectiveness is 
improved 1.96 times compared with 1.0%. 
[0104] 
(Example 6) 

The thickness of the thin aluminum layer which is the first transparency 
layer of a nonref lective electrode was adjusted like Example 4, and two 
or more organic EL devices which used as the electrode what changed the 
reflection factor on the strength were produced like Example 1. 
[0105] 

The count curve by the distribution and the formula (9) of brightness 
effectiveness of these components is shown in drawing 12 . Thus, in 
various R2=(r2) 2, EL reinforcement of an actual component suits well in 
count by the formula (9) . 
[0106] 

Moreover, drawing 12 shows brightness being large to about 1. 79 times 
from about 70 cd/m2 to 125 cd/m2, and going up, when a tooth-back 
reflection factor on the strength increases to 0 to 10%. That is, the 
component effectiveness of an organic EL device is improving about twice. 
Thus, even when it is small, when a reflection factor on the strength 



increases compared with the case where a tooth-back reflection factor is 

0, it turns out that component effectiveness improves sharply. 

[0107] 

Here, the case where residual reflection remains slightly with the case 
in the case of outdoor daylight areflaxia is compared from Table 1 and 2. 
in an organic EL device, it becomes nonreflective from Table 2 to 
outdoor daylight — as (rl, r2) — it is at the time of rl=r2. By rl=r2, 
the ejection multiplier of EL light is set to MEL=1 from Table 1. 
[0108] 

Here, when it considers as = (rl, r2) (0. 1 0. 35) (those with residual 
reflective), they are MEL=1. 59 and M outdoor daylight =6.7%. MEL=0. 81 at 
the time of considering as = (0. 1 0), M outdoor daylight = (rl, r2) 
Compared with 1.0%, the ejection effectiveness of EL light is improved 
1.96 times. This shows that the ejection effectiveness of EL light is 
improved sharply, when residual reflection remains slightly compared 
with the case of outdoor daylight areflaxia. 
[0109] 

It is good to be adjusted so that the reflection factor R2 of a tooth- 
back reflective part on the strength may make here the outdoor daylight 
on-the-strength reflection factor M outdoor daylight of the display 
found from the observer 10% or less according to the optical 
interference effectiveness, and it good to adjust said reflection factor 
R2 on the strength to 5 - 50% preferably, so that EL Hikari external 
ejection effectiveness may be reinforced. If the outdoor daylight on- 
the-strength reflection factor M outdoor daylight of the display found 
from the observer becomes larger than 10%, the contribution with bigger 
increase of the reflection factor of outdoor daylight reinforcement than 
increase of the ejection effectiveness of organic electroluminescence 
light will be achieved, and the visibility of a display will get worse. 
[0110] 

The numeric value of the field near [ which can be lengthened from the 
upper left corner of Table 2 as a combination with which as (rl, r2) 
fills the outdoor daylight on-the-strength reflection factor M outdoor 
daylight of the display found from this observer, being able to apply to 
a lower right corner ] the diagonal line serves as 10% or less of 
outdoor daylight on-the-strength reflection factor M outdoor daylight. 
This field is expressed by the following relational expression from a 
formula (16). 
[0111] 

[Equation 7] 



... (20) 
[0112] 

[Equation 8] 



... (21) 
[0113] 

In the numeric value of this field, if it chooses so that it may refer 
to Table 1 and EL luminous-intensity permeability MEL may be raised, it 
will become possible to obtain the display which stopped the reflection 
factor of outdoor daylight reinforcement, and raised the luminescence 
reinforcement of EL light. What is necessary is just to choose the 
parameter which serves as 10% or less of outdoor daylight on-the- 
strength reflection factor M outdoor daylight among the parameters 
preferably located in the lower left side of the diagonal line which can 
be drawn from the upper left corner of Table 1, being able to apply to a 
lower right corner. This field is expressed by the following relational 
expression from Table 1. 
[0114] 

rl <=r2 . . . (22) 
Rl <= R2 . . . (23) 
[0115] 

When the above is summarized, it is desirable to adjust a display so 
that it may be 10% or less of outdoor daylight on-the-strength 
reflection factor M outdoor daylight and may be parameter rl <=r2, 
namely, so that it may be set to Rl <= R2. With such a display, it 
becomes possible to obtain the display which stopped the reflection 
factor of outdoor daylight reinforcement, and raised the luminescence 



reinforcement of EL light. Moreover, where the current which flows to an 
organic layer is low-current-ized by the above-mentioned configuration, 
it becomes possible to raise the luminescence reinforcement of an 
organic electroluminescence display. 
[0116] 

(The 1st operation gestalt) 

Hereafter, the 1st operation gestalt concerning this invention is 

explained, referring to drawing 13 . 

[0117] 

Drawing 13 is drawing showing the organic EL device 30 of the 1st 
operation gestalt concerning this invention. An organic EL device 30 has 
the back plate 33 by which the laminating was carried out following the 
glass substrate 31, the transparent electrode 32 arranged on a glass 
substrate 31, the organic layer 34 which are two or more layered 
products by which the laminating was carried out one by one on the 
transparent electrode 32, and the organic layer 34. By carrying out the 
seal of approval of the electrical potential difference between a 
transparent electrode 32 and a back plate 33, the carrier of 
positive/negative is poured in into a component, and electroluminescence 
occurs in the organic layer 34 interior by this recombination. 35 is the 
organic layer 34 interior, in case the excited organic molecule returns 
to a ground state, it is a source of luminescence to which light is 
emitted, and it is the size of 1 molecule extent. The source 35 of 
luminescence is innumerably distributed in the shape of a layer. The 
emitted luminescence light is emitted in the direction of an observer 36 
through a transparent electrode 32 and a substrate 31 by the multiple 
echo inside direct or a component from the source 35 of these countless 
luminescence. 
[0118] 

With this operation gestalt, the optical path of a back plate 33, the 
interface of an organic layer 34, an optical path with the luminescence 
on-the-strength peak location of the source 35 of luminescence, and a 
transparent electrode 32 and the interface of a substrate 31, and the 
luminescence on-the-strength peak location of the source 35 of 
luminescence is chosen so that all the multiple echo light inside a 
component may be suited in slight strength. 
[0119] 

The indium stannic acid ghost (IT0) is used as a transparent electrode 
32. The electric conduction film with others transparent to a 
transparent electrode 32 is sufficient. 
[0120] 



Electric-field amplitude reflectance rl in the interface which a 
transparent electrode 32 and a glass substrate 31 make It is estimated 
as 0. 119. Moreover, the electric-field amplitude reflectance in the 
interface which a transparent electrode 32 and an organic layer 34 make 
is 0.043, and since it is small compared with 0.119, it is disregarded. 
The electric-field amplitude reflectance r2 between an organic layer 28 
and a back plate 27 is 0.346 here. If MEL and M outdoor daylight in this 
case are calculated, it will become 1.531 or 3.63%, respectively. Since 
MEL is about 0.8 when r2 is 0, the brightness of EL luminescence 
reinforcement will rise by about about 2 times. In this operation 
gestalt, in order to raise MEL, it becomes more possible than Tables 1 
and 2 with [ are rl <=r2 and / r2 ] 0. 4 [ or less ] to consider as the 
component of 10% or less of outdoor daylight on-the-strength reflection 
factor M outdoor daylight. 
[0121] 

In this operation gestalt, when being set especially to about 0 10% or 
less by adjusting outdoor daylight on-the-strength reflection factor M 
outdoor daylight, the organic EL device itself means becoming a 
nonreflective object with nonref lective structure. Thus, with this 
operation gestalt, it regarded as the reflector established in the 
watcher side rather than the luminous layer from the watcher side, and 
low reflective structure and nonreflective structure are realized rather 
than the luminous layer using the reflector formed in the back. 
[0122] 

(The 2nd operation gestalt) 

Although the 1st operation gestalt was an example in the case of taking 
out EL light in the direction of a substrate, with a substrate, the 
above-mentioned consideration result is applied as it is also about the 
so-called top emission mold organic EL device which takes out EL light 
in the direction of the opposite side. Drawing 14 is drawing showing a 
top emission mold organic EL device. Hereafter, it explains in detail, 
referring to drawing 14 . 
[0123] 

An organic EL device 40 has the transparent electrode 43 by which the 
laminating was carried out following the substrate 41, the back plate 42 
arranged on a substrate 41, the organic layer 44 which are two or more 
layered products by which the laminating was carried out one by one on 
the back plate 42, and the organic layer 44. A transparent electrode 43 
may consist of layered products of a penetrable metal and a conductive 
oxide film. As a transparent electrode 43, IT0 by which spatter membrane 
formation was carried out was used. 



[0124] 

rl when taking out EL light from a transparent electrode 43 to air here 

is expressed as follows. 

[0125] 

rl =/(nIT0-n air) (nITO+n air) 
= ( 1. 93-1. 0)/(l. 93+1.0) 
= 0.317 
[0126] 

At this time, the relation between the electrolysis amplitude 
reflectance r2 in a tooth-back (substrate side) electrode, the 
reflection factor R2 on the strength, outdoor daylight on-the-strength 
reflection factor M outdoor daylight, and EL light on-the-strength 
ejection multiplier MEL is shown in Table 4. 
[0127] 
[Table 4] 



[0128] 

The conditions which make 10% the on-the-strength reflection factor M 
outdoor daylight of outdoor daylight are acquired by taking care about 
the sign of an absolute value and solving (a formula 14), and correspond 
to R2=0% and 33. 1%. At this time, EL light on-the-strength ejection 
multiplier can be set to 1. 73 by applying the conditions according to 
claim 2 which become Rl <=R2. This is 4.25 times [ in on-the-strength 
reflection factor R2=0 ] the back plate. 
[0129] 

(Modification) 

In a top emission mold organic electroluminescence device, a back plate 
may consist of the laminating structures of the transparence electric 



conduction film and low reflective film like drawing 15 . 

Namely, what is necessary is just to consider the reflection factor of 

this field to be an ejection side as r2 in the so-called transparency 

mold organic EL device which made both electrodes permeability, also 

when the film of absorptivity is applied to the tooth back of the 

opposite side. 

[0130] 

Moreover, in a top emission mold organic electroluminescence device, an 
optical ejection electrode may consist of the laminating structures of 
the penetrable electric conduction film and the anti-permeability film 
like drawing 16 and drawing 17 . When absorption of energy is made into 
zero, but, a formula (14) can prepare an absorption layer in an 
interface further, and can also adjust tl independently [ rl ] in the 
1st reflector seen from outdoor daylight. 
[0131] 

As a device gestalt similar to Example 1, a back plate may consist of 
the laminating structures of the penetrable electric conduction film and 
low reflective film like drawing 18 . 
[0132] 

Moreover, what is necessary is to define a synthetic light of the 
reflected light from all reflectors located in a tooth back or a front 
face as the reflected light in the location of the source of EL 
luminescence, and just to define change of the electric-field amplitude 
at that time as rl or r2 like drawing 19 , when two or more reflectors 
exist in a tooth back or a front face. 
[0133] 

Moreover, as shown in drawing 20 (a), a nonref lective object (low 
reflective low permeability laminating optical structure) may be the 
structure which is the organic EL device itself. In drawing 20 , the 
transparent electrode 51 which is the semi-permeable film is arranged on 
the base material. On the transparent electrode 51, the laminating of 
the semi-permeable organic electroluminescence layer 52 which has a 
luminous layer at least is carried out. And the reflexible back plate 53 
is arranged on the organic electroluminescence layer 52. 
[0134] 

In this configuration, a transparent electrode 51, the organic 
electroluminescence layer 52, and a back plate 53 are the nonref lective 
objects adjusted so that the extraneous light which carried out 
incidence from the base material side might be negated by optical 
interference with the reflected light in the interface between each 
class and it might suit. In such an organic EL device, rl and r2 may be 



adjusted so that outdoor daylight on-the-strength reflection factor M 

outdoor daylight may be made 10% or less. 

[0135] 

Of course, the above-mentioned structure is using as a reflexible back 
plate the electrode 51 arranged on a base material, and using an 
electrode 53 as a semi-permeable transparent electrode, and can be 
applied also to the organic EL device of the so-called top emission type 
of structure. 
[0136] 

Thus, since it is not necessary to install a semi-permeable optical 
member and the semi-permeable optical reflective film separately by 
constituting the organic EL device itself as a nonref lective object, it 
becomes possible to thin-f ilm-ize an organic EL device. Moreover, since 
it is not necessary to prepare other members, the step on manufacture is 
simplified and manufacture effectiveness improves. 
[0137] 

Moreover, as shown in drawing 20 (b), the end of a nonref lective object 
may be made to consist of some organic EL devices for a nonref lective 
object (low reflective low permeability laminating optical structure) 
including some organic EL devices. In drawing 20 (b), the transparent 
electrode 61 which is the penetrable film is arranged on the base 
material. On the transparent electrode 61, the laminating of the 
penetrable organic electroluminescence layer 62 which has a luminous 
layer at least is carried out. And in the organic electroluminescence 
layer 62, it has charge transportability and the semi-permeable optical 
reflective film 63 is inserted. The back plate 64 is arranged on the 
organic electroluminescence layer 62. 
[0138] 

In this configuration, the optical reflective film 63 and a back plate 
64 are the nonref lective objects adjusted so that the extraneous light 
which carried out incidence from the base material side might be negated 
by optical interference with the reflected light in the interface 
between each class and it might suit. In this structure, since the 
reflected light in the interface between a base material and a 
transparent electrode 61 and the reflected light in the interface 
between a transparent electrode 61 and an organic EL device are minute 
amounts, they shall be disregarded. In such an organic EL device, rl and 
r2 may be adjusted so that outdoor daylight on-the-strength reflection 
factor M outdoor daylight may be made 10% or less. 
[0139] 

Thus, by constituting so that a nonref lective object may contain some 



organic EL devices, the number of installation can decrease a semi- 
permeable optical member and the semi-permeable optical reflective film, 
an organic EL device can be thin-f ilm-ized, the step on manufacture is 
simplified, and manufacture effectiveness improves. 
[0140] 

According to the organic electroluminescence display explained above, 
the luminous efficiency of organic electroluminescence light can be 
raised, raising the contrast of an organic electroluminescence display 
without using a circular polarization of light filter. Moreover, where 
the current which flows to an organic layer is low-current-ized by the 
above-mentioned configuration, it becomes possible to raise the 
luminescence reinforcement of an organic electroluminescence display. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the cross-section structure of the 
organic EL device in an organic electroluminescence display, and EL 
luminescence intensity distribution within an organic EL device. 
[Drawing 2] It is drawing explaining the optical interference inside the 
component of the light emitted from the point emitting [ internal ] 
light. 

[Drawing 3] It is drawing showing how to optimize organic EL device 
structure optically. 

[Drawing 4] It is drawing showing the nonref lective layered product by 
the laminating optical film. 

[Drawing 5] It is drawing showing aluminum, the wavelength of the 
nonref lective layered product using the organic substance, and the 
relation of a reflection factor. 

[Drawing 6] It is the graph which shows the voltage-current property of 
the organic EL device of Example 1 which has a nonref lective laminated 
structure, and the organic EL device of Example 2 which does not have a 
nonref lective laminated structure. 

[Drawing 7] It is the graph which showed the current-brightness property 
of Example 1 and Example 2. 

[Drawing 8] It is the mimetic diagram of the optical model of an organic 
electroluminescence display. 

[Drawing 9] In the configuration of drawing 8 , it is drawing showing 
the electric-field amplitude of the light taken out in the multiple echo 
and the component exterior of the light emitted from the interior of a 
component. 

[Drawing 10] It is the mimetic diagram of the multiplex interference 
phenomenon in the organic EL device about incidence outdoor daylight. 
[Drawing 11] (a) And (b) is drawing showing the phase reversal situation 



of light. 

[Drawing 12] It is drawing showing the count curve by distribution and 
the formula (9) of brightness effectiveness. 

[Drawing 13] It is drawing showing the organic EL device of the 1st 
operation gestalt concerning this invention. 

[Drawing 14] It is drawing showing the organic EL device of the 2nd 
operation gestalt concerning this invention. 

[Drawing 15] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 16] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 17] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 18] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 19] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 20] (a) And (b) is drawing showing the organic EL device of the 
modification concerning this invention. 
[Description of Notations] 

I 31 Substrate 

2, 32, 43, 51, 61 Transparent electrode 

3, 33, 42, 53, 64 Back plate 

4, 34, 44, 52, 62 Organic layer 
5 Luminous Layer 

6, 35, 45 Point emitting light 

7, 36, 46 Observer 
8 EL Light 

9a The first front synchrotron orbital radiation 
9b The first back reflection light 

II Tooth-Back Reflector 

12 Front Reflector 

13 Glass Substrate 

14 First Transf lective Layer 

15 Second Transf lective Layer 

16 High Reflecting Layer 

18a First transf lective layer reflected light 18a 
18b High reflecting layer reflected light 

19 Tooth-Back Reflective Part 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the cross-section structure of the 
organic EL device in an organic electroluminescence display, and EL 
luminescence intensity distribution within an organic EL device. 
[Drawing 2] It is drawing explaining the optical interference inside the 
component of the light emitted from the point emitting [ internal ] 
light. 

[Drawing 3] It is drawing showing how to optimize organic EL device 
structure optically. 

[Drawing 4] It is drawing showing the nonref lective layered product by 
the laminating optical film. 

[Drawing 5] It is drawing showing aluminum, the wavelength of the 
nonref lective layered product using the organic substance, and the 
relation of a reflection factor. 

[Drawing 6] It is the graph which shows the voltage-current property of 
the organic EL device of Example 1 which has a nonref lective laminated 
structure, and the organic EL device of Example 2 which does not have a 
nonref lective laminated structure. 

[Drawing 7] It is the graph which showed the current-brightness property 
of Example 1 and Example 2. 

[Drawing 8] It is the mimetic diagram of the optical model of an organic 
electroluminescence display. 

[Drawing 9] In the configuration of drawing 8 , it is drawing showing 
the electric-field amplitude of the light taken out in the multiple echo 
and the component exterior of the light emitted from the interior of a 
component. 

[Drawing 10] It is the mimetic diagram of the multiplex interference 
phenomenon in the organic EL device about incidence outdoor daylight. 
[Drawing 11] (a) And (b) is drawing showing the phase reversal situation 
of light. 



[Drawing 12] It is drawing showing the count curve by distribution and 
the formula (9) of brightness effectiveness. 

[Drawing 13] It is drawing showing the organic EL device of the 1st 
operation gestalt concerning this invention. 

[Drawing 14] It is drawing showing the organic EL device of the 2nd 
operation gestalt concerning this invention. 

[Drawing 15] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 16] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 17] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 18] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 19] It is drawing showing the organic EL device of the 
modification concerning this invention. 

[Drawing 20] (a) And (b) is drawing showing the organic EL device of the 
modification concerning this invention. 
[Description of Notations] 

I 31 Substrate 

2, 32, 43, 51, 61 Transparent electrode 

3, 33, 42, 53, 64 Back plate 

4, 34, 44, 52, 62 Organic layer 
5 Luminous Layer 

6, 35, 45 Point emitting light 

7, 36, 46 Observer 
8 EL Light 

9a The first front synchrotron orbital radiation 
9b The first back reflection light 

II Tooth-Back Reflector 

12 Front Reflector 

13 Glass Substrate 

14 First Transflective Layer 

15 Second Transflective Layer 

16 High Reflecting Layer 

18a First transflective layer reflected light 18a 
18b High reflecting layer reflected light 

19 Tooth-Back Reflective Part 

20 Front Reflective Part 

22a Incidence outdoor daylight 

22b The first reflective outdoor daylight 



22c The first transparency outdoor daylight 
23 Multiple Echo Composition Light 
30 40 Organic EL device 
63 Optical Reflective Film 
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S5 0 $fcffi0fflS#*«frS&gtfft^;fc», »Jfi±0^ryytf1BKKb*n, St 5S % * 
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09] B80i«(i:6t>T, JR?rt»fr&»*f*ft;fc)fc©£SR!!fi:. ft ? SP 'n B D 

i o] xMftyt\zm? % e Li^fo^iTinoi^it^s. io 

1 1] (a) Srf (b) f± , )tt©(ftfflOSKttiH*^1-H^**o 

l 2] Sga^c^ttS (9) tiSIKilSitHTSS. 

1 3] *%SItgaiIKl©tlELlf^itlfS5„ 
1 4] *Si£i5S2^IiK!|Ot«ELi?*StHl?fe«o 

i 5] *&mic%z£&m<DGigtE im? %o 

1 6] *f£®K&%£&m<OG1BlE Lm¥*tt-f®r'&Z> B 
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